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the mixture is properly designed, mixed and placed, and then adequately cured,
concrete can be made tight for all practical purposes, even under high pres-
sures. However, cold joints between pours, settlement or shrinkage cracks,
careless placement, segregation, laitance bands at the tops of lifts, and other
defects are the common sources of leakage which make waterproofing neces-
sary in relatively thin concrete structures having one side exposed to direct
water pressure when the other side must be absolutely dry.

The art of placing mass concrete has now progressed to the point where the
5 ft horizontal lift joints are no longer a common source of trouble from the
penetration of water under pressure. Thinner wall sections could also elimi-
nate much of this trouble if lower lifts and the same care were used in joint
treatment as in massive work. This, however, is not always possible, nor is
it always practicable; and hence it may be necessary to waterproof the out-
side of a structure because of these inherent weaknessess.

There are available a number of tar and asphaltic coatings with which to
treat concrete surfaces. Some of these should be applied hot and others cold,
since the asphaltic coatings depend for their hardening on the evaporation of
the solvent. As noted in the first paragraph, the extent to which these materi-
als will render a concrete surface watertight depends so much upon the con-
struction materials and the conditions of placement, and of exposure that
each and every case must be studied carefully, the basic condition analyzed
and the proper material and procedure for each individual ease determined.

Bituminous coatings, oil paints, oil resin combinations, Portland cement
paint, powdered iron preparations, and other proprietary surface treatments
have been used with varying degrees of success. Bituminous membrane
waterproofing has been used extensively in Europe in connection with hydro-
electric projects.

Integral waterproofing should also be mentioned; but the use of powdered
admixtures to improve watertightness is limited to the leaner mixes, where
the additional fines increase the workability and thus make possible a more
dense and impervious mass.

16. Tests of Concrete and Concrete Materials. Owing to the unsatisfactory
service record of many structures, the tendency today is toward closer inspec-
tion and an increase in the types of tests conducted on concrete and the
ingredients of concrete. The American Society for Testing Materials has
available standard methods for all such tests, and the 1940 report of the Joint
Committee on Standard Specifications covers in detail Recommended Prac-
tice and Standard Specifications for Concrete and Reinforced Concrete.

Cement should be sampled and thoroughly tested as provided for under
both Federal and A.S.T.M. standard specifications. Chemical interaction
between the cement and the aggregate several months after the structure is
completed is now causing much concern relative to ultimate durability of
the structures affected.

The sand should be tested for the possible and occasional but not probable
presence of injurious organic compounds. Both fine and coarse aggregate